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The paper by Heis et al. generalizes the well-known notion of square-free decomposition of
a univariate polynomial to zero-dimensional ideals over a multivariate polynomial ring over a
field. This is done by first showing how to compute a basis of the inverse system of a given
zero-dimensional ideal. In particular, if the primary decomposition of the ideal is known, the
generators of the inverse system of minimal length can be shown to be computed. The algorithms
presented in the paper are based on Buchberger’s theory of Gro¨bner bases.
The paper by Weispfenning establishes a strong relation between comprehensive (parametric)
Gro¨bner bases over a field and non-parametric Gro¨bner bases over commutative von Neumann
regular rings. It is shown that Gro¨bner basis computations over commutative von Neumann
regular rings not only generalize parametric Gro¨bner bases over a field but also over commutative
von Neumann regular rings.
The paper by Gerritzen extends Gro¨bner basis theory to ideals over non-associative non-
commutative algebras with some additional properties. It is shown how the results can apply
to general Hilbert series formulas expressed in terms of generators and relations as well as to
non-associative power series like log, exp, Hausdorff series.
The paper by Castro-Jimenez and Ucha gives algorithms for computing logarithmic
differential modules, which are presented as approximations to differential modules of the
meromorphic functions. This is related to Gro¨bner basis computations for left and right ideals
over non-commutative rings.
The paper by Boffi and Rossi gives a presentation of a reduced lexicographic Gro¨bner basis of
the toric ideal associated with a 3-dimensional transportation problem of the form r × 3 × 3 for
any r > 1. It is shown that such reduced Gro¨bner bases have a stability property, i.e., the general
case of r is completely determined by r = 2, 3, 4, 5.
The paper by Bokut and Vesnin discusses Gro¨bner basis theory for a subclass of groups called
2 generator Artin groups and a subclass of Braid groups. It presents algorithms for computing
normal forms, specialized rewrite systems as well as Gro¨bner–Shirov bases for these groups, by
presenting them as towers of HNN extensions of free groups.
The contribution of Beth et al. presents algorithms for certain kinds of ideal restrictions to a
subring. They show how many problems about function fields can be reduced to ideal-theoretic
problems with this restricted notion of an ideal and hence can be solved using Gro¨bner basis
methods.
The paper by Baaz and Leitsch shows that a large class of cut-elimination methods can be
studied using clause terms representing sets of characteristic clauses that can be extracted from
a proof. The paper proves that the methods of Gentzen and Taite and every method based on
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a specific set of cut-reduction rules yield a resolution proof which is subsumed by a resolution
proof of the characteristic clause set. It is also shown that a resolution based method of cut-
elimination is never inferior to any method based on cut-elimination; however this method is not
optimal as there are cut-reduction rules which produce shorter proofs.
The paper by Nakagawa proposes an approach for associating logicographic symbols with
predicate and function symbols so as to associate graphical information with formulas and proofs.
The objective is to provide intuitive information about formulas to convey the property that
they stand for. This approach is implemented in the Theorema system and is illustrated using
a correctness proof of a merge sort algorithm.
The paper by Windsteiger presents the design, implementation and development of a
theorem prover for Zermelo–Fraenkel set theory within Theorema, a theorem prover designed
at RISC under Buchberger’s supervision based on the “prove–compute–solve” paradigm. The
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